Introduction
Despite unequivocal and undisputed development of the modern diagnostic-therapeutic methods, cardiovascular diseases still constitute a serious health, social, and economic problem [1] . In Poland, nearly half of all deaths are attributed to cardiovascular diseases. According to statistical data, cardiovascular morbidity and mortality in our country is still high in comparison with other European Union countries [2, 3] .
Following the guidelines of the European Society of Cardiology, prevention is mainly addressed at patients suffering from atherosclerosis-related cardiovascular diseases [4] . Patients hospitalised for acute coronary syndrome, prior to discharge from hospital, should gain sufficient knowledge of prevention and signs and symptoms of this disease. Of key importance is also the patient's active participation in the process of constructing his/her personal therapeutic plan.
Educational brochures are one of the most popular sources of medical information, allowing patients to become familiarised with the educational material at their convenience. The low costs of this method of education appear to be yet another advantage. The primary drawback of this method, however, is the continuous need for effective motivation of patients to use this educational source. The patient and the family are then required to show an active stance and eagerness to familiarise themselves with the information provided in this form [5, 6] .
The aim of the study was to assess the effectiveness of educational intervention based on an educational brochure, in patients with myocardial infarction, with regard to socio-demographic factors and baseline patients' knowledge.
Material and methods
The study, designed as single-centre, prospective, observational study, was approved by the Bioethics Committee at L. Rydygier Collegium Medicum in Bydgoszcz, Nicolaus Copernicus University in Toruń (approval reference no. KB 312/2015; 21 st April 2015). The research was performed in accordance with the ethical principles that have been laid down in the Declaration of Helsinki and was consistent with the International Conference on Harmonization/Good Clinical Practice and applicable regulatory requirements.
All consecutive patients with AMI (both ST-elevation MI and non-ST elevation MI) and treated with percutaneous coronary intervention (PCI) at A. Jurasz University Hospital (Bydgoszcz, Poland) between May 2015 and July 2016, with exclusion of patients admitted to hospital on weekends, were screened for eligibility to participate. Patients arbitrarily judged by investigators to be able to use the educational brochure according to their clinical conditions and mental properties (396 of 507) were considered eligible to be enrolled into the study. Finally, 300 patients provided written informed consent to participate in the study.
The study population comprised 248 patients (women n = 72, men n = 176), aged 30-91 years (mean age: 62 ± 11 years), who provided all answers to survey questions evaluating patients' knowledge twice: during the first 48 hours of hospital stay (1 st knowledge evaluation -1KE) and on the day of hospital discharge (2 nd knowledge evaluation -2KE). The socio-demographic data are presented in Table 1 . Fifty-two patients initially enrolled into the study were excluded from the analysis due to inability to fill out the questionnaire (n = 17), refusal to undergo 2KE (n = 16), premature discharge from the department of cardiology (n = 15), or death (n = 4).
A survey evaluating patients' knowledge of ischaemic heart disease and its consequences, i.e. myocardial infarction, was conducted using a questionnaire consisting of 20 single-choice questions. Each correct answer earned one point. The questionnaire included questions pertaining to the knowledge of signs and symptoms of the disease, the disease itself, and prevention of the disease. After the 1KE, patients were provided with an educational brochure entitled "Myocardial Infarction", which comprised the information necessary to answer all questions in the questionnaire. All patients were actively encouraged to use this educational tool. The effectiveness of this educational intervention was assessed by comparing 1KE with 2KE. Results were analysed with regard to socio-demographic factors and baseline patients' knowledge (1KE). The variables taken in account were: sex, age, education level, employment status, economic status, place of residence, marital status, and living alone or with family. The variables were arbitrarily chosen by investigators as factors potentially modifying the effectiveness of therapeutic education. To ensure completeness of the collected data and to avoid potential bias caused by impact of other persons the questionnaire was filled out by the investigated patient in the investigator's presence. Researchers undertook special care to not influence patients' answers.
Statistical calculations were performed using the Statistica 12.0 package (StatSoft, Tulsa, OK, USA). The results are presented as the mean percentage of 
Results
A marked increase in patients' knowledge (18.71 ± 19.68 points) was found comparing 1KE with 2KE ( Fig. 1) . Additionally, a positive correlation between the results of 1KE and 2KE was observed (R Spearman = 0.3953; p < 0.000001). No differences between men and women were found regarding the initial knowledge or its upsurge during hospitalisation. The initial knowledge of younger patients (< 65 years of age) was more extensive at the beginning than that of elderly patients (≥ 65 years of age), respectively: (61.61% ± 18.75% vs. 54.44% ± 20.67%; p < 0.01). Age-dependence was confirmed by the correlation between age and knowledge observed at the beginning of hospitalisation (R = -0.1900, p = 0.0027). On 1KE, significant differences regarding the knowledge of the disease (66.86% ± 29.65% vs. 57.41% ± 33.16%; p < 0.04) and knowledge of prevention (59.57% ± 24.28% vs. 53.52% ± 27.46%) were found between younger and elderly patients. Due to the significantly higher growth of knowledge in the elderly patients in comparison with the younger ones (21.62% ± 19.06% vs. 16.46% ± 19.92%; p < 0.03), the differences established at the beginning of hospitalisation were mitigated, as confirmed by the correlation between age and the growth of knowledge (R = 0.1264; p = 0.0468). The 1KE also revealed immense dissimilarities in the knowledge of the disease and its prevention with reference to patients' level of education. The in-hospital education markedly diminished those differences, as shown on 2KE (Tab. 2).
In total, there was manifest growth in all three aspects of knowledge (regarding symptoms and signs, the disease itself, and its prevention) (p < 0.0035). The increment of knowledge was highest in patients with vocational education (22.98% ± 20.21%), whose initial level of knowledge on 1KE was lowest (Fig. 2) . The level of patients' knowledge also relied on their employment status. There were significant differences in the overall result on 1KE regarding the employment status (p < 0.004). The level of knowledge of the Figure 2 . The evaluation of patient's knowledge at the beginning of hospitalisation (1KE) and on the day of discharge from hospital (2KE) depending on the level of education disease (p < 0.002) and its prevention (p < 0.003) was considerably higher in patients remaining under employment in comparison with unemployed ones; however, no differences were found in the knowledge of signs and symptoms of the disease. On 2KE, the two groups did not differ with respect to the level of knowledge. The growth of knowledge, however, was significantly higher (p < 0.05) in unemployed patients, resulting in diminution of disparities in knowledge between the groups on 2KE (Tab. 3, Fig. 3) . The patients' self-assessed economic status showed no influence on either of the analysed aspects of patients' knowledge. Figure 3 . Evaluation of patients' knowledge at the beginning of hospitalisation (1KE) and at discharge from hospital (2KE) in relation to employment status remaining ranges of knowledge on 1KE nor for any of the ranges of knowledge on 2KE or the growth of knowledge. The 1KE did not show any significant differences in patients' knowledge regarding marital status. However, on 2KE patients remaining in a relationship achieved a significantly better result as compared with single ones (respectively: 86.92% ± 22.80% vs. 78.79% ± 30.15%; p < 0.03). Living alone or with a family did not affect any of the analysed ranges of knowledge on 1KE or on 2KE.
Consistently with the results of univariate analysis, according to multivariate analysis of baseline knowledge (1KE), explaining 10.91% of the variability in the results, two independent factors influencing the knowledge at the beginning of hospitalisation were identified: age (-3.73/10 years of age; p < 0.0006) and education level (secondary or higher vs. primary or vocational). Multivariate analysis of 2KE explains 7.06% of the variability in the results. In contrast to univariate analysis, the independent factors affecting the level of knowledge after education (2KE) were: age (-2.04/10 years of age; p < 0.03) and remaining in a steady relationship (9.7; p = 0.0003). According to multivariate analysis (explaining 2.04% of the variability in the results) the sole factor influencing the growth of knowledge was higher education (-6.09; p < 0.02). In patients with higher education the growth of knowledge was extremely low -probably due to the fact that the initial level of knowledge in this group was decisively higher and the in-hospital education reduced the level of differences between the groups.
Discussion
Educational interventions are well recognised, evidence-based means of secondary prevention. They proved to be effective both with reference to endorsement of the recommendations from the therapeutic team by the patient, as well as with respect to active participation of the patient in the process of preparing the personal therapeutic plan [7, 8] .
According to our study, brochure-based educational intervention is associated with significant, although still insufficient, growth of patients' knowledge, particularly with regard to prevention.
Studies focusing on the effectiveness of educational interventions deliver conflicting results. Our earlier investigations [6, [9] [10] [11] indicate that the level of patients' knowledge with regard to knowledge of the disease and its prevention is unsatisfactory. Baberg et al. [12] also reported a lack of increase in the level of knowledge of the disease and its prevention despite educational intervention in patients with coronary artery disease. On the other hand, Kirk et al. [13] achieved a moderate, but significant increase in patients' knowledge after educational intervention. Brown et al. [14] , in their meta-analysis pooling data from 13 clinical studies including 68,556 patients with coronary artery disease showed a trend towards decreased mortality, rate of revascularisation and hospitalisation in patients who underwent different educational programs (ranging from two outpatient visits up to four weeks of hospitalisation).
Our analysis of patients' knowledge of the coronary artery disease, myocardial infarction, and prevention, like numerous other reports [6, 9-11, 15, 16] , did not reveal significant differences in this regard between men and women, although some researchers claim such a difference does exist [17] . This, however, does not signify that the knowledge of women and men are at equal levels. As noted by Dorner et al. [18] , based on the analysis of activities promoting health in 15,474 respondents, women have lower physical activity, whereas men present worse dietary habits. This research has also shown the influence of age on life-style. Elderly people present lower tobacco dependence, healthier dietary habits, and decreased physical activity. These disparities may, to certain extent, be attributed to differences in knowledge regarding prevention.
In our study, we noted that at the beginning of hospitalisation (1KE) patients above 65 years of age achieved lower results than younger patients in regard to each of the three ranges of knowledge analysed individually, as well as all three of them analysed collectively. This relationship was confirmed by a negative correlation between age and the initial knowledge. Due to greater effectiveness of the educational intervention seen in the older patients, the differences between these age groups observed at hospital discharge were clearly diminished in comparison with the initial assessment. These results are consistent with an earlier study showing a considerably more extensive knowledge of prevention and ischaemic heart disease in patients before 65 years of age [10] . Later research by Kubica et al. [11] showed a significant increase in providing correct answers after educational intervention only in younger patients (< 65 years of age).
As reported by Albarqouni et al. [19] , older age and lower level of knowledge of signs and symptoms of myocardial infarction contribute to a delay in first medical contact in the case of heart attack.
Our observations indicate a pressing necessity for intensive educational interventions addressed at improvement of knowledge of the disease, signs and symptoms of myocardial infarction, and prevention in patients above 65 years of age.
We have shown that there is a relationship between the level of education and the knowledge owned at the beginning of hospitalisation. Patients with a higher level of education had significantly better knowledge of the disease and its prevention. These patients also achieved the highest overall result in baseline knowledge assessment (1KE). The educational intervention was most effective in patients with the lowest initial level of knowledge, resulting in equalisation of the level of knowledge among the groups on the final evaluation (2KE).
Zama et al. [20] reported that patients who have knowledge of risk factors of cardiovascular diseases attempt to eliminate these risk factors more frequently. They distinguished a group of patients with higher education undertaking much more frequent attempts to give up smoking.
Other studies [11, 21] confirmed that patients with a lower level of education present sparse knowledge of ischaemic heart disease and myocardial infarction. However, in contrast to the results of our research, the effectiveness of education in patients with primary education was low. On the other hand, similarly to previously published studies [10, 11] , we observed that patients with primary education, despite the higher effectiveness of in-hospital, brochure-based education as expressed by a higher growth of knowledge in this group, did not catch up with patients with higher education, achieving the final knowledge level (2KE) merely equal to the baseline knowledge level (1KE) of patients with higher education.
Winkleby et al. [22] already in the mid 1990s pointed to persons with a low level of education and little knowledge as the population that particularly requires education with regard to primary and secondary prevention. This thesis has also been substantiated by Di Chiara et al. [23] , who showed a correlation between a lower level of education and prevalence of marked abdominal obesity, and microalbuminuria. Mochari et al. [24] reported that low education and lack of insurance is associated with a lower level of knowledge regarding the optimal values of blood pressure and blood cholesterol concentration, particularly in patients below 45 years of age. A review of literature on the education of patients with cardiovascular diseases shows that Canadian researchers advocate focusing on a group with a low level of health literacy and cognitive skills [25] .
Without a doubt, employment is strictly related with the level of education and economic status. These elements interact with each other. However, in our study patients' self-assessed economic status did not have a significant influence on the level of knowledge or the effectiveness of education among myocardial infarction patients. Univariate analysis showed that employed persons had a higher level of baseline knowledge regarding the disease and its prevention. Brochure-based educational intervention balanced the baseline disparities in this regard. However, multivariate analysis did not confirm employment to be an independent factor affecting the level of knowledge or the effectiveness of education.
Yarnell et al. [26] demonstrated a correlation between socio-economic status and the incidence of atherosclerosis risk factors. Persons with lower socio-economic status more commonly had worse results of lipid tests and higher blood levels of glucose. In males, low socio-economic status additionally correlated with increased body mass index and hip-waist index [26] . Filippidis et al. [27] compared health activities in Greece prior to and following the economic crisis in 2008-2011. The authors observed a significant increase in physical activity and a decrease in the rate of smoking habit. At the same time, the frequency of ingestion of at least five portions of fruit and vegetables dropped radically [27] .
The last factor analysed in our study was the place of residence. Although it was identified by univariate analysis as a predictor of the knowledge of signs and symptoms of the disease, it did not maintain statistical significance in multivariate analysis.
The results of educational intervention in our study were obtained with use of an arbitrarily chosen brochure and thus may not be valid for other brochures.
To sum up, the multivariate analysis of variables showed that age and educational level are interdependent factors affecting the knowledge level prior to educational intervention. In addition, higher education was identified as the sole independent factor influencing the growth of knowledge during educational intervention. Age and remaining in a steady relationship were the only independent factors showing influence on the knowledge level after educational intervention.
In light of our research, health educational brochures are an effective method of education in patients with myocardial infarction. However, it is important to notice that brochure hand out alone as a source of valid information for the patient is insufficient and requires further motivational back-up. Our results substantiate the need for a better understanding between the patient and a healthcare provider, in pursuit of effective execution of the therapeutic plan.
Conclusions
1. An educational brochure is an effective tool in therapeutic education of patients with myocardial infarction. 2. Younger patients and those with higher education have better baseline knowledge regarding ischaemic heart disease, its signs, symptoms, and prevention prior to education. 3. Younger patients and those remaining in a steady relationship have better knowledge following educational intervention.
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